Portland State University

PDXScholar
Undergraduate Research & Mentoring Program

Maseeh College of Engineering & Computer
Science

Spring 5-23-2018

Improvement of 802.11 Protocol on Fully
Programmable Wireless Radio
Eunji Lee
Portland State University

Follow this and additional works at: https://pdxscholar.library.pdx.edu/mcecs_mentoring
Part of the Digital Communications and Networking Commons, and the Electronic Devices and
Semiconductor Manufacturing Commons

Let us know how access to this document benefits you.
Citation Details
Lee, Eunji, "Improvement of 802.11 Protocol on Fully Programmable Wireless Radio" (2018).
Undergraduate Research & Mentoring Program. 19.
https://pdxscholar.library.pdx.edu/mcecs_mentoring/19

This Poster is brought to you for free and open access. It has been accepted for inclusion in Undergraduate
Research & Mentoring Program by an authorized administrator of PDXScholar. Please contact us if we can make
this document more accessible: pdxscholar@pdx.edu.

Improvement of 802.11 Protocol on Fully Programmable Wireless Radio
Zoey Lee, Prof. Ehsan Aryafar
Maseeh College of Engineering and Computer Science, Department of Computer Science

Results

Introduction
The growth in the number of connected device usage has led
to a rapidly increased data traffic on wireless network and
the demand for access to high speed and stable Internet
connection is becoming more prominent. However, current
off the shelf wireless cards are not programmable or observable across layers of the standard protocol stack, which
leads to poor practical performance.

Object

Conclusions

SISO OFDM (Serial Input Serial Output)
Using 1 antenna at each transmitter and receiver.

Using spatial multiplexing technique, MIMO delivers higher
data rate by transmitting multiple data streams simultaneously. Also, SISO has an increasing phase error per OFDM
symbol while MIMO’s is decreasing by using space time
block coding technique.
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Implement and improve an 802.11 protocol, which is a Wifi
style protocol, on fully programmable wireless radios.

Future Work
In the future, the communication time should be reduced
for real-time implementation. Additionally, any type of data
(e.g. video streams) should be able to be transmitted and received through the WARP nodes.

Methods
Wireless Open Access Research Platform (WARP) V3 [1] is
a scalable wireless platform providing programmable functionality at every layer of the network stack.

In the project, MATLAB is used to control WARP nodes and
perform signal processing. However, the previous results
confirm that OFDM transmission and reception are done offline in MATLAB, which takes ~6sec.
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Figure 2 Plots with SISO OFDM [1]

MIMO OFDM (Multiple Input Multiple Output)
Using 2 antennas at a transmitter to send two separate data
streams and 2 antennas at the receiver to disentangle them.
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Figure 1 WARP node [2]

Data Flow [1][3]
1. Samples to be transmitted are created in MATLAB as part
of the custom PHY.
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2. MATLAB downloads the samples to buffers on the transmitting WARP node.
3. MATLAB sends a trigger to transmitter and receiver
nodes.
4. The transmitter node flushes its buffers through its radios while the receiver node loads its buffers with received
data through its radios.
5. The received data is processed offline in MATLAB.
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